ΔN (S) ΔN (B)
2.14 ± 0.050 (83) 2.12 ± 0.046 (95) 16.01 (1) 18.01 ± 2. 35 (6) 0.003 ± 0.002 (4) 0.004 ± 0.003 (5) 1.42 ± 0.50 (4) 2.01 ± 0.40 (5) 74 65 ΔNC (S) ΔNC (B) 1.51 ± 0.015 (192) 1.47 ± 0.031 (241) 17. 34 ± 0.95 (36) 17. 48 ± 0.72 (92) 0.018 ± 0.003 (80) 0.024 ± 0.003 (88) 2.32 ± 0.19 (100) 1. 91 ± 0.17 (105) 156 155 Microtubules were assembled from seeds with tubulin (10 µM) in the presence of tau proteins or fragments (100 nM). Growing and shortening rates, catastrophe and rescue frequencies were calculated from kymographs of single and bundled microtubules. Values represent the mean +/-sem. Numbers in parenthesis represent the total number of measurements for the growing and shortening rates and the total number of observed events for catastrophe and rescue frequencies. S: single microtubule; B: bundled microtubule; N/A. not applicable. Microtubules were assembled from seeds with tubulin (10 µM) in the presence 4R-tau and pseudo-phosphomutants (100 nM) and microtubule dynamics were analysed as described in Table S1 and Material and Methods. 
3R (S) 3R (B)
1.15 ± 0.02 (132) 1.14 ± 0.02 (140) 13.45 ± 0.67 (29) 12.98 ± 0.49 (35) 0.009 ± 0.002 (26) 0.010 ± 0.002 (29) 1.33 ± 0.21 (22) 0.98 ± 0.10 (31) 97 105
1.18 ± 0.03 (727) 1.18 ± 0.02 (233) 19.70 ± 0.33 (581) 19.72 ± 0.64 (180) 0.078 ± 0.004 (432) 0.108 ± 0.011 (121) 0.11 ± 0.02 (32) 0.09 ± 0.06 (4) 154 93 P301L (S) P301L (B)
1.36 ± 0.02 (352) 1.37 ± 0.02 (153) 17.52 ± 0.41 (251) 18.10 ± 0.69 (107) 0.046 ± 0.006 (152) 0.066± 0.008 (83) 0.15 ± 0.04 (27) 0.09 ± 0.14 (8)
1.45 ± 0.028 (121) 1.39 ± 0.032 (109) 15.91 ± 0.80 (38) 16.94 ± 0.77 (45) 0.009 ± 0.002 (18) 0.017 ± 0.004 (34) 0.68 ± 0.11 (16) 0.92 ± 0.20 (29) 88 81 Microtubules were assembled from seeds with tubulin (10 µM) in the presence of 4R-tau and FTDP-17 mutants (100 nM) and microtubule dynamics were analyzed as described in Table   S1 and Material and Methods. 4 R -t a u 3 R -t a u 2 R -t a u ∆ P H F 6 * -t a u ∆ P H F 6 -t a u ∆ P H F 1 2 -t a u ∆ N -t a u ∆ N C -t a u S 2 6 2 E -t a u 4 6 / 6 9 / 1 1 3 E -t a u 1 7 5 / 1 8 1 E -t a u 3 0 5 E -t a u 4 0 4 E -t a u Figure S2 . Determination of the amount of tau proteins and mutants bound to microtubules. (A) Coomassie-stained SDS-PAGE gel displaying all purified tau proteins used in this study. Equivalent amounts of proteins (1.4 µg) were loaded. (B) Co-sedimentation assays of microtubules co-polymerized with tau proteins at the same initial ratio of tau to tubulin used in TIRF experiments. Tau proteins (0.6 µM) were incubated with tubulin (60 µM) at 35°C for 45 min and co-sedimented. The pellet (P) and supernatant (SN) were analyzed by Coomassie-stained SDS-PAGE to determine the amount of tubulin they contained, and by western blotting to analyse tau content. The molar ratios of tau to polymerized tubulin recovered in the pellets (tau/tub) are given as the mean ± sem (three to five independent experiments). 
2R-tau (S)

∆PHF12-tau (S)
3.19 ± 0.06 (55) 2.27 ± 0.02 (175) 2.26 ± 0.02 (146) 17.45 ± 1.17 (5) 27.33 ± 0.51 (113) 25.07 ± 0.64 (109) 0.004 ± 0.002 (3) 0.058 ± 0.006 (91) 0.052 ± 0.005 (95) 2.670 ± 0.530 ( Co-sedimentation assays of microtubules co-polymerized with tau proteins at the same initial ratio of tau to tubulin used in TIRF experiments. Tau proteins (0.1 µM) were incubated with tubulin (60 µM) at 35°C for 45 min and co-sedimented. The pellet (P) and supernatant (SN) were analysed by Coomassie-stained SDS-PAGE to determine the amount of tubulin they contained, and by western blotting to analyse tau content. The molar ratios of tau to polymerized tubulin recovered in the pellets (tau/tub) are given as the mean ± sem (three to five independent experiments).
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Supplemental Movie Legends
Movie S1. Tau promotes the formation of persistently elongating microtubule bundles.
TIRF movies of microtubules polymerized from seeds (red) and 10 µM tubulin ( 
Supplemental Materials and Methods
Determination of the amount of tau proteins bound to microtubules in self-assembly conditions by co-sedimentation assays
To estimate the amount of tau bound to microtubules under comparable tau:tubulin ratio used in the TIRF assays, microtubules (60 µM) were self-assembled in the presence of tau proteins (0.6 µM) in BRB80 buffer supplemented with 50 mM KCl and 1 mM GTP at 35°C. After 45 min incubation, microtubules were centrifuged for 45 min at 230,000 g onto a 60% sucrose cushion in BRB80 buffer. The pellet and supernatant were analysed by Coomassie-stained SDS-PAGE to determine the amount of tubulin they contained, and by western blotting to analyse tau content. The amounts of polymerized tubulin and tau bound to microtubules were determined on Coomassie-stained gels and immunoblots respectively.
